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I. Plasmid construction
The vectors used for site-specific integration were modified from those provided in the Jump-In TI Gateway System by Life Technologies (Carlsbad, CA). The R4 integrase attB and attP recombination sequences in the original vectors (pJTI/Zeo and pJTI R4 DEST) were replaced with the corresponding sequences for the Bxb1 integrase (1) via the restriction-site pairs NsiI/PvuI and XhoI/XbaI, respectively. The sequence for tTA2, obtained from the pTet-Off Advanced vector (Clontech), was inserted in front of zeoR in pJTI/Zeo via a 2A peptide. The modified vectors were named pJTI Bxb1 tTA2-Zeo and pJTI Bxb1 DEST. The destination vector (pJTI pTet-GFP) used for screening platform cell lines was constructed by assembling PCR products into pJTI Bxb1 DEST: 1) the P Tight inducible promoter from the pTRE-Tight vector (Clontech), and 2) the eGFP-bGHpA cassette from pCS408. A unique AscI restriction site was inserted between eGFP and bGHpA.
For transient expression analysis, the individual miRNA switches were cloned into a screening vector (pCS2051) via the unique restriction sites ApaI and XbaI. pCS2051 was constructed by inserting two copies of the mTagBFP fluorescent protein into pcDNA3.1(+) (Life Technologies): the first copy was inserted via the restriction sites KpnI and XbaI, and the second copy replaced the neomycin resistance gene via the restriction sites XmaI and BstBI. To clone in multiple copies of miRNA switches, the individual miRNA switch sequences were PCR amplified using primers XhoI XbaI FAmiR fwd and AvrII FAmiR-2hp rev; the reverse primer added a 3' spacer sequence that formed a 2-hairpin structure to provide insulation for each miRNA switch. Subsequent switch copies were inserted before the 5' end of the previous copy by digesting the plasmid with XhoI and XbaI and the insert with XhoI and AvrII, where digestion with AvrII and XbaI formed identical sticky ends.
For stable expression analysis, the miRNA switch constructs (1x, 2x, and 3x copies) were PCR amplified using primers AscI FAmiR fwd and XbaI multi-FAmiR rev and inserted into pJTI pTet-GFP via the unique restriction sites AscI and XbaI. The expression cassette (pEF1α-CD19-T2A-IL15-pA) from pIL15 (2) was PCR amplified using primers post-BGHpA fwd and pEF1α rev and inserted via Gibson assembly into pJTI pTet-GFP through the SbfI restriction site.
II. Data analysis
All flow cytometry data analysis was performed using FlowJo software (TreeStar). Fluorescence intensities were calculated as the geometric mean intensity observed in the gated population, and gene-regulatory activities of miRNA switches were reported as relative gene expression levels.
Gene expression is sensitive to a variety of external factors: transfection efficiency is variable, electroporation (the method of choice for transfecting CTLL-2 cells) causes trauma and cell mortality, and the drug input may exhibit pleiotropic effects. Therefore, appropriate controls were included in all experiments to account for potential nonspecific effects. A structurallyidentical, non-targeting miRNA switch (nt miR) that exhibits no specific miRNA-mediated silencing activity (the antisense sequence was altered to target the DsRed fluorescent protein, which is not naturally expressed in CTLL-2 cells and not encoded in the regulatory systems) served as the control for assessing miRNA activity. This positive control construct was used to set the maximum attainable level of target gene expression, and fluorescence measurements from all other samples were reported relative to those of the nt miR treated with the same concentration of drug input (it was assumed that any nonspecific effect from the drug input would be similar across all samples). The nt miR (which has no relevant targeting specificity) was also used as a normalization signal to assess miRNA processing activity. The level of GFP expression from all other miRNA switch systems were normalized to those of the nt miR treated with the same concentration of drug input. Reported gene-regulatory activities were the mean ± SD from three replicate samples. 
B
Step 1: Platform creation
Step 3: Screening Representative flow cytometry histograms for Fig. 2B . Clonal cell lines harboring the indicated miRNA switch systems were treated with the specified concentrations of (6R)-FA, and IL-2Rβ expression was examined by cell surface staining. β(nx) and γ(nx) denote IL-2Rβ-and γ ctargeting miRNA switches, respectively, and 'n' indicates switch copy number. nt miR represents a non-targeting miRNA switch. Isotype represents cells that were stained with an isotype control antibody. 
